Regulation of arachidonic acid metabolism, aromatase activity and growth in human breast cancer cells by interleukin-1beta and phorbol ester: dissociation of a mediatory role for prostaglandin E2 in the autocrine control of cell function.
Prostaglandin E2 (PGE2) levels are elevated in malignant human breast tissue. However, the cellular mechanisms regulating this arachidonate metabolism and the autocrine influence PGE2 production may have on breast cancer cell growth and function are unclear. In the present study, we have investigated the effects of 2 putative cyclo-oxygenase inducers, interleukin-1beta (IL-1beta) and the protein kinase C agonist 12-O-tetradecanoyl-phorbol-13-acetate (TPA), on PGE2 production, growth and aromatase activity in the MDA MB 231 breast cancer cell line. TPA stimulated a dose-dependent increase in PGE2 production, inhibited cell growth and stimulated aromatase activity. Although IL-1beta alone had no effect on any of these breast cancer cell functions, the cytokine greatly potentiated PGE2 production in the presence of TPA. Similarly, growth inhibition and aromatase stimulation in response to TPA were both further enhanced by IL-1beta treatment. Indomethacin and dexamethasone both prevented PGE2 production in response to IL-Ibeta and TPA but had no effect on the anti-proliferative action of the cytokine and phorbol ester. While indomethacin had no effect on induction of aromatase activity by IL-1beta and TPA, dexamethasone exhibited a temporally biphasic action. Dexamethasone alone stimulated aromatase activity and demonstrated a permissive action on aromatase stimulation by IL-1beta and TPA. However, pre-treatment of cells with dexamethasone prevented subsequent induction of aromatase activity by IL-1beta and TPA. Our study describes a novel synergistic interaction in response to protein kinase C activation and IL-1beta during the regulation of arachidonate metabolism, cell growth and aromatase activity in human breast cancer cells. We conclude that the cyclooxygenase pathway does not play a mediatory role during the inhibition of cell growth and the induction of aromatase activity by IL-1beta and TPA.